BLink with NP_002219.1 (human Jun) as the seed, keeping all nonidentical matches with 42-50% of the maximum (self) match score for the left Logo, and 27-33% of the maximum score for the middle Logo (each set included 91 sequences after removing those for which alignment did not extend into the di-alanine region). Using these lower match score ranges was done to emphasize the regions of sequence variability, highlighting that even in these sequence sets the di-alanine motif is highly conserved. The BLink Multiple Alignment Viewer and WebLogo were used, and the di-alanine positions ±10 residues is shown. 
in meZRE2). (E-F)
In the Jun (C269S)-meTRE complex structure, the C269S of the dimer interacts with the two half sites differently. The side-chain hydroxyl oxygen atom is involved in a water-mediated weak interaction with the 3' phosphate group of the outer M 1 (5mC) (panel E), while the corresponding C269S interacts with the 5' phosphate group of the outer T 7 via a direct hydrogen bond (panel F). In addition, the side-chain carbon Cβ atom provides (weaker) van der Waals contacts to the methyl group of outer thymine (T 7 ) (panel 
192 193 P P P P P P P P P P P P P P P complex Ser189 interacts with the two outer thymine residues (T 1 or T 7 ) similarly. In addition, the side chain carbon Cβ atom of the mutant could also make van der Waals contacts with the methyl group of the outer thymine, as could the side chain carbon Cβ atom of the mutant which is within comparable distance (4.3 Å) to the methyl group of M 6 , the methylated cytosine right next to T 7 of the bottom strand.
We note that our current structural information does not easily explain the difference seen by Karlsson et al. (2008) between WT Zta (C189) and the mutant (S189) in reactivating BRLF1 expression in Raji cells (a Burkitt's lymphoma cell line) (2), though our results are consistent with a different study in EBV-positive 293 cells (an epithelial cell line) showing that the Zta C189S mutant was not significantly altered for DNA binding activity in vitro or in vivo (3). It is possible that the oxidation states of redox-sensitive cysteine may be different in B-lymphocytes and epithelial cells; however, this should not affect the oxidation resistant C189S mutant, which might be subject to other modification such as phosphorylation.
Using in vitro EMSA analysis, Karlsson et al. observed binding of the C189S mutant with unmodified ZRE1 and ZRE2 (both containing three spatially conserved methyl groups), but not with ZRE3, in agreement with our data ( Figure 3B, 3C) . They also observed C189S in vitro binding of meZRE2 (in agreement), but not meZRE3 (in disagreement) ( Figure 3C ). The relative binding affinity (>10X difference between meZRE2 and meZRE3 in our study; Figure 3C ), sensitivity of the detection methods used (EMSA vs. fluorescence polarization), source of the protein (in vitro translated proteins vs. purified recombinant proteins expressed in Escherichia coli), and/or range of protein amount used in assays could contribute to the observed differences. Finally, Karlsson et al. found that the largest contribution to binding among the four 5mC residues of meZRE3 came from M 5 (in agreement with our data; Supplementary Figure S4C) , which occupies one of the spatially-conserved methyl groups and agrees with our model. 2.
Karlsson, Q.H., Schelcher, C., Verrall, E., Petosa, C. and Sinclair, A.J. (2008) The top strand methylation has the largest effect (10X), whereas the bottom strand modification has much less effect (2X). (B) Effect of 5mC oxidation, using the substrates in which the top strand 5mC (M) was sequentially oxidized to 5-hydroxymethylC (5hmC), 5-formylC (5fC) and 5-carboxylC (5caC). (C) Effect of 5mC within meZRE3 on interaction with Zta. We synthesized six ZRE3-based duplex oligos with variation of DNA cytosine methylation: m0, no methylation; m1, methylation at the nucleotide (nt)-5 position, which restores one of the spatially-conserved methyl groups; m2-top, methylation only in the top strand; m2-bottom, methylation only in the bottom strand; m3, lacking a single methylation at nt-3 position; and m4, full methylation. The results indicate that m1 contributes the most to the binding affinity, which has approximately the same affinity as that of m4 with full methylation. The methylation at nt-3 position contributes to an additional 2-fold increase in binding (comparing m1 and m2-top or m3 and m4). The bottom strand methylation has no effect (comparing m0 and m2-bottom) or even has a negative effect, decreasing the binding affinity by ~2-fold (comparing m2-top and m4 or m1 and m3).
Supplementary Figure S4 
10
WT C/C WT M/M A266S C/C A266S M/M Jun K D (µM) WT A266S >2 T G A G C G A A C T C G C T ZRE2(C/C)WT C/C WT M/M S186A C/C S186A M/M T G A G C G A A C T C G C T ZRE2(C/C) Zta K D (µM) WT 0.13±0.02 S186A ~1.2 [Zta] (nM) ~9x
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Supplementary Figure S5 
